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(54) Suction catheter 

(57) The invention relates to a suction catheter com- 
prising a tube-like basic body with a distal and a proximal 
end. and a pressure channel and a discharge channel 
formed therein. At the distal end the pressure channel is 
connected with a spray nozzle and the discharge chan- 
nel with a suction inlet and at the proximal end the chan- 



nels are connected to connecting members, wherein the 
basic body in cross-section has a substantially constant 
cross-section with a lumen forming the discharge chan- 
nel and the pressure channel has been formed in a sep- 
arate tube-like body which has been received inside that 
lumen. 
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Description 

The invention relates to a suction catheter of the type 
as described in the Dutch patent application 9300626. 
. A drawback of this suction catheter is that it tends to 
buckle quite easily under certain circumstances, as a 
result of which it ceases to function. 

The object of the invention is to provide a suction 
catheter of this type which does not suffer this problem. 

This object is achieved with the suction catheter as 
characterised in claim 1 . 

ft has become apparent that the unfavourable buck- 
ling behaviour of the known catheter is due to the asym- 
metrical cross-section of the basic body. 

With the catheter according to the invention the 
buckling behaviour is only defined by the basic body. The 
separate tube-like body lies more or less free inside the 
lumen of the basic body and does not influence the buck- 
ling behaviour. Consequently the catheter according to 
the invention has a constant bending stiffness in all direc- 
tions which is conducive to the prevention of buckling 
behaviour. 

A further development of the catheter according to 
the invention is characterised in claim 2. By using sepa- 
rate tube-like bodies for both the pressure channel and 
the guide wire channel, available cross-sections of the 
lumen of the basic body are used most effectively, as a 
result of which even with small diameters of the suction 
catheter, there is enough cross-section left to function as 
discharge channel. Also the second separate tube-like 
body lies substantially free inside the lumen of the basic 
body, so that this does not influence the bending per- 
formance of the catheter. 

A suitable, easy to handle embodiment of the cath- 
eter according to the invention is characterised in claim 
3. 

Preferably both measures as set out in claim 4 are 
employed. As a result no separate provision for haemos- 
tasis is required, so that a manageable unit is obtained. 

By employing the measure as set out in claim 5, the 
trifurcation can form the extreme proximal part of the 
catheter which means the catheter does not need to 
comprise any further tube sections for the connection of 
the different channels. 

A suitable, easy to handle embodiment is character- 
ised in claim 7. 

Preferably the measure as set out in claim 8 is 
employed. The integrated spray nozzle forms a liquid jet 
pump, as a result of which the suction action in the distal 
end of the catheter will be reinforced. Thus, even when 
the basic body has a very small diameter, sufficient suc- 
tion can be created without the need for an additional 
suction pump. 

A favourable further development is characterised in 
claim 9. As the pressure channel and rf necessary the 
guide wire channel have been formed in separate tube- 
like bodies, it is not difficult to assemble the basic body 
from a relatively stiff part and a relatively pliant part dur- 
ing the manufacturing process. Only the basic body parts 



need to be connected to each other. The other tube-like 
members extend continuously. Thus a catheter can be 
made which is capable of reaching more tortuous blood 

vessels. 

5 The invention will be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Fig. 1 shows a partly broken away and cross-sec- 
tional view of a catheter according to a first embodiment 

io of the invention. 

Fig. 2 shows a trifurcation of a catheter according to 
the invention in a preferred embodiment. 

In fig. 1 the distal end and the proximal end of the 
catheter 1 have been shown. The intermediate section 

is has been indicated with a dashed and dotted line. 

The catheter 1 has a tube-like basic body 2 with a 
substantially circular cross-section. At the proximal end 
a trifurcation 15 has been formed, in which several chan- 
nels, to be described later, are brought together. At the 

20 distal end an opening 7 has been formed in the basic 
body 2. This opening 7 forms a suction inlet which is con- 
nected with the lumen 3. 

In the lumen 3 a first separate tube-like body 4 has 
been received. It extends from the proximal end to the 

25 distal end. In the tube-like body 4 a channel 5 has been 
defined which comprises a bent back section 6 in the dis- 
tal end and ends in a jet nozzle. Liquid under pressure, 
supplied via channel 5 can thus be directed as a liquid 
jet 8 along the opening 7. as a result of which a suction 

30 will be created indicated by arrow 9. 

The trifurcation 15 comprises a first branch 17 which 
forms an inlet for the pressure channel 5. Inside this 
branch 1 7 a tube section 20 has been fixed which is con- 
nected to a source of liquid under pressure. 

35 A second branch 1 8 of the trifurcation 1 5 forms the 
connection with the lumen 3 and functions as the dis- 
charge channel of the catheter. With the branch 18 a tube 
section 25 is connected which can be connected to a col- 
lecting reservoir. 

40 The third branch 19 is also connected with a tube 
section 32 and forms a connection with a second sepa- 
rate tube-like body 30 inside the lumen 3. This tube-like 
body 30 forms a channel for a guide wire 33. The tube- 
like body 30 has been fed through as far as the distal end 

45 of the catheter 1 and has been received with its circum- 
ference sealed in the rounded front wall of the distal end. 
Thus the guide wire 33 can extend over the entire length 
through the catheter and be pushed out of the front of 
the catheter at the opening 31 . The catheter can thus be 

so passed over the guide wire 33. 

As can be seen clearly, a branch 21 of the pressure 
connection 20 has been received in the trifurcation 15. 
This branch 21 debouches into the discharge channel 
24 with a spray nozzle 22 which is directed in the proxi- 

55 mal direction. The liquid under pressure supplied via the 
pressure line 20 flows partly through the branch 21 and 
forms a liquid jet indicated with arrow 23 which, as seen 
in fig. 1 , is aimed towards the right. Thus a liquid jet pump 
is formed in the discharge channel 24 which creates 
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additional suction in the channel 24. Even in the case of 
a small diameter of the basic body 2 and hence a rela- 
tively small cross-section of the area of the lumen 3 avail- 
able for the discharge channel, sufficient suction can be 
created at the opening 7. s 

As the tubes 4 and 30 are different members which 
have been received substantially free in the basic body 
2, they influence the bending performance of the basic 
body at the most to a very limited degree. Because of 
the symmetrical cross-section of the basic body 2 there io 
is no preferred direction as far as bending is concerned 
so that the basic body is not sensitive to buckling. 

Although not shown in the figure, the catheter 
according to the invention can in a suitable manner be 
manufactured in such a way that the basic body 2 will be is 
made up of a relatively bendi ng-stiff proximal section and 
a relatively pliable distal section. Manufacturing such a 
catheter is relatively simple as the tube-like bodies 30 
and 4 do not need to be interrupted. Only one weld needs 
to be made between the two tube-like sections making 20 
up the basic body 2. A catheter manufactured in this way 
has consequently a more pliable distal end-section as a 
result of which more tortuous blood vessels can be 
reached. 

The same reference numbers have been used for 25 
corresponding parts in fig. 1 and fig. 2. 

Just like trifurcation 15, bifurcation 40 has been 
attached by means of injection moulding to the basic 
body 2, in which the tube-like bodies 4 and 30 have 
already been received. 30 

The basic body 2, made up of the tube-like bodies 
4 and 30, is placed in a suitably shaped mould and the 
protruding tube sections 4 and 30 are placed in the 
desired position. The required spaces, in particular those 
for forming the channel sections, are kept open by means 35 
of core pins which connect to the tube-like bodies and 
the basic body. A tube section 41 is also received in the 
mould and thus embedded in the trifurcation 40. This 
tube section 41 has the same function as the branch 21 
in fig. 1. 40 

As fig. 2 shows, the tree-way furcation 40 has been 
manufactured in such a way that the discharge channel 
extends in a straight line to a branch 42. The pressure 
channel 5 and the guide wire channel in the tube-like 
body 30. are received in the branches 43 and 44 of the 45 
trifurcation 40 respectively, which extend laterally, paral- 
lel to each other at an oblique angle away from the dis- 
charge channel. 

The branch 44 in which the tube-like body 30 has 
been received, is provided with a. as such known, hae- so 
mostatic valve 45 at its free end. In this way a guide wire 
can be introduced and removed directly via the branch 
44 of the trifurcation, without a need for any additional 
haemostatic provisions. 

Trie branch 42 of the discharge channel and the ss 
branch 43 of the pressure channel are both provided with 
male Luer-lock adapters 46 and 47 respectively. Conse- 
quently the suction catheter according to the invention 



provided with the trifurcation 40 has a very compact con- 
struction and is easy to handle. 

Claims 

1 . Suction catheter comprising a tube-tike basic body 
with a distal and a proximal end, and a pressure 
channel and a discharge channel formed inside it, 
wherein at the distal end the pressure channel is 
connected with a spray nozzle and the discharge 
channel with a suction inlet and at the proximal end 
the channels are connected to connecting mem- 
bers, wherein the basic body in cross-section has a 
substantially constant cross-section with a lumen 
forming the discharge channel, and the pressure 
channel has been formed in a separate tube-like 
body which has been received inside the lumen. 

2. Catheter as claimed in claim 1 . wherein inside the 
lumen of the basic body a second separate tube-like 
body has been received which forms a channel for 
a guide wire, which second tube-like body at the dis- 
tal end has been arranged with its circumference 
sealed in the wall of the basic body and has been 
provided with an introduction member dose to the 
proximal end. 

3. Catheter as claimed in claim 2, comprising a trifur- 
cation at the proximal end with one outlet atthedistal 
side to which the basic body has been connected 
and three separate outlets at the proximal side for 
the guide wire channel, the pressure channel and 
the discharge channel respectively. 

4. Catheter as claimed in claim 3, wherein the outlet of 
the guide wire channel has been provided with a 
haemostatic valve. 

5. Catheter as claimed in claim 3 or 4, wherein the out- 
lets of the pressure channel and the discharge chan- 
nel are provided with Luer-lock adapters. 

6. Catheter as claimed in claim 4 and 5, wherein the 
haemostatic valve and the Luer-lock adapters have 
been integrated in the trifurcation. 

7. Catheter as claimed in one of the claims 3 - 6. 
wherein the trifurcation has been manufactured in 
such a way that the discharge channel extends in a 
straight line and the guide wire channel and the pres- 
sure channel extend laterally, parallel to each other 
at an oblique angle away from the discharge chan- 
nel. 

8. Catheter as claimed in one of the claims 3 • 7, 
wherein a connecting channel between the pressure 
channel and the discharge channel has been formed 
in the trifurcation which debouches into the dis- 
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charge channel by means of a spray nozzle directed 
in the proximal direction. 

Catheter as claimed in one of the previous claims, 
wherein the basic body has been made up of a rel- 
atively stiff proximal section and a relatively pliable 
distal secfion. and the at least one separate tube- 
like member consists of one continuous unit 
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